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Investigation of the capability of hybrid Nd:YAG - TIG welding against
Nd:YAG laser welding process for aluminum foam sandwich panels
Amir Hossein Faraji!, Massoud Goodarzi'", Seyed Hossain Seyedein', Carmine Maletta’
1- School of Metallurgy and Material Engineering, Iran University of Science and Technology, Tehran, Iran
2- Department of Mechanical Engineering, University of Calabria, Rende, Italy
* P.0.B. 16846-13114 Tehran, Iran, mgoodarzi@iust.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper Hybrid laser-arc welding is a new welding process which has received particular attention in various
Received 19 July 2016 industries because of its technological and economic advantages. This process combines a laser beam
Accepted 11 October 2016 and an electric arc to incorporate the advantages of both laser and arc welding processes. The main goal

Available Online 14 November 2016 of this paper is to evaluate the performance and ability of hybrid Nd:YAG laser-TIG welding compared

to lone laser welding process for welding of aluminum foam sandwich (AFS) panels of AA6082. To

K ds: L . . N . N

Hi,{,vrvi%r;se,_T,G welding this aim, a set Qf experiments _for bo_th laser and hybrid laser-TIG Weldln_g were done to investigate the
Sandwich panel effects of welding parameters including laser power, arc current and welding speed on weld dimensions.
Aluminum foam Then, appropriate welding parameters for the laser and hybrid laser-TIG welding of AFS panels were
w::g s\i’ém calculated by statistical analysis. The results show that laser power threshold for creating the keyhole

was less in hybrid laser-TIG welding than lone laser welding. Moreover, increasing the laser power and
decreasing the welding speed result in increasing both the weld depth and width. But, with increasing
the arc current, the weld depth remains almost unchanged and only the weld width increases.
Comparing the laser and hybrid laser-TIG results show that adding a 100 A arc to a 2000 W laser source
can increase the welding speed from 2 to 3 m/min which proves the high ability and efficiency of hybrid
laser-TIG welding process.

! Nd:YAG laser-TIG welding
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Fig. 5 The weld top surface for the laser welding with laser power of
2000 W and welding speed of 2 m/min
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Fig. 6 The weld top surface for the GTAW welding in various welding
conditions
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Fig. 8 The effects of (a) laser power, (b) welding current, and (c)
welding speed on mean weld depth and width
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Fig. 7 The weld cross sections for the hybrid laser-GTAW welding in
various welding conditions Weld pool dimension
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